United States Patent

US006312304B1

(12) (10) Patent No.: US 6,312,304 B1
Duthaler et al. 5) Date of Patent: Nov. 6, 2001
(54) ASSEMBLY OF MICROENCAPSULATED 4,123,346 10/1978 Ploix .
ELECTRONIC DISPLAYS 4,149,149  4/1979 Miki et al. .
4,203,106 5/1980 Dalisa et al. .
(75) Inventors: Gregg M. Duthaler, Brookline; Peter 3’%2?’225 Z 132(1) galiza.e;l al...
; i »<01, oodrich .
Eegsztlgz iﬁd:fuz’AP(%g)s‘ Drzaic, 4208448  11/1981 Miller et al. .
ston, 4,305,807  12/1981 Somlyody .
. . . 4,311,361 1/1982 Somlyody .
(73) Assignee: E Ink Corporation, Cambridge, MA 4.324.456 471982 DalisZ. Y
(Us) 4390403  6/1983 Batchelder .
. 4,418,346 11/1983 Batchelder .
(*) Notice:  Subject to any disclaimer, the term of this ) )
patent is extended or adjusted under 35 (List continued on next page.)
US.C. 154(b) by 0 days. FOREIGN PATENT DOCUMENTS
(21) Appl. No.: 09/461,463 4431441 C1 2/1996 (DE) .
195 00 694
(22) Filed: Dec. 14, 1999 Al 8/1996 (DE).
Related U.S. Application Data (List continued on next page.)
OTHER PUBLICATIONS
(63) Continuation-in-part of application No. 09/338,412, filed on
Juni .22; .1991% noa’;/i;%%nggge%lagd a C[;)nﬁnguaiigogng'in'Paft of  Platt, “Digital Ink,” Wired, May 1997, pp. 162-211.
application Wo. PP/2e7, 100, Hed on Apr =, Ackerman, J., “E Ink of Cambridge Gets Start—-Up Fund-
60) P 1 application No. 60/112,330. > Jo & P
(60)  Provisional application No. 60/112, ing,” Boston Globe, Dec. 24, 1997.
(51) Int. Cl.7 ....................................................... G0IG 3/34 Blazo, “ngh Resolution Electrophoretic Dlsplay with Pho-
(52) US. Cl .. 445/24; 313/506 toconductor Addressing,” SID 82 Digest, 1982, pp. 92-93.
(58) Field of Search ... 445/24, 25; 313/504, Bohnke et al., “Polymer—Based Solid Electrochronic Cell
313/506 for Matrix—Addressable Display Devices,” J. Electrochem
Soc., vol. 138, No. 12, Dec. 1991, pp. 3612-3617.
(56) References Cited

U.S. PATENT DOCUMENTS

3,036,388  10/1962 Tate .
3,384,488 5/1968 Tulagin et al. .
3,612,758  10/1971 Evans et al. .
3,670,323 6/1972 Sobel et al. .
3,767,392  10/1973 Ota.
3,792,308  2/1974 Ota.
3,806,893  4/1974 Ohnishi et al. .
3,850,627 1171974 Wells et al. .
3,972,040 7/1976 Hilsum et al. .
4,041,481  8/1977 Sato .
4,045,327 8/1977 Noma et al. .
4,068,927  1/1978 White .
4,071,430 1/1978 Liebert .
4,088,395  5/1978 Giglia .

(List continued on next page.)

Primary Examiner—Kenneth J. Ramsey
(74) Antorney, Agent, or Firm—Testa, Hurwitz & Thibeault,
LLP

(7) ABSTRACT

An electro-optical device is manufactured by separately
manufacturing an electronic component and an optical com-
ponent and subsequently integrating the electronic and the
optical components. Separate fabrication of the two com-
ponents allows each component to be manufactured using
processes which optimize its properties.
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